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7]^ ^>-¥- ^-^i m^A ^n^^ 

^ll#^ ^ll#^ ^12^ z| 

^^^tl-cl-. ^I2^z^- 'S-'^l ;^12^^ ^^f-^ 

^^S. ^z^-^H ^V-f- ^<=>11 ^^51^ Hl«^l-*(via hole)^ ^^^^cf. wl<^> 

^]2^^ ^S^^S «><^ wl6>^<Hl 

^12^^ ^^^H Wlo>^oil <a^£)^ ^-^^ttc}. ^ 

£ 14 
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1020010025573 #^ -^^l-: 2001/8/9 

tifl^ 'ii-^ {Method of manufacturing 

interconnection wire in semiconductor device} 

£ 1 vfl;^l £ 5^ ^2fl^ ■^•M t:f^>^(dual damascene) ^^<^1 ufl^ 

s. 6 i^;^l £ 14^ ^ ^^51 ^Ajc^Hi ti]-:£^i ^^>o^ H]|^ 

£. 15^ ^ ^^HHI lEl-el- NRDCNegative Resist Developer)-^] ^l^ll 

>H ^-^(etch back)^ wl-B-7Ml SODCSpin On Dielectric)f^2l 

(profile)* -a<^^^ ^;^> ^nl;g ^Mo]t^. 

100: w]:E.^l 7l^, 200: *>-^ 

300: §1-:^ 410 , 450: ^z^- 

510 , 550:#^ 610, 650: ^}^3., 

710: «l<^l-*(via hole), 750: M^^l (trench) , 

800: 900: ^i-^ £^f^. 
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1020010025573 #^ ^^>: 2001/8/9 

<io> ^ ai-i^^l ^is IJ-^'HI ^-^S, ^^1, ^H^l ^>^H1 

-B-^l-Clow-k dielectric)^ ^fl^^ °fl ^iE^l i;^>^ afl^^ ^^^^^ 

^el(Cu) wfl^* ^£^1 4i;^Hl ^fl-§-^m ^l£7> ois.o^xiji o]sq. ^ 
^1. ^i-fr^l- -^^ ^1-^ k -^^1:* <^lslt!: afl^ ^9^^>^ 

^>^(dual damascene) ^^-^^ ^^i^ «J-^«=>il ^l^^H^lJi 

<12> :^<g tq-P>Al ^^^1-^ ^^^^ J^l^l^lJl Si^M- 

*^ wll^<^ ^^^>7l ^tb :^^^l(trench)#^ ^<^%- 

^^^^ ^]^^ ^t!- ^S.* ^^Ai £<a^4. 

^ A^-^^i-s- ^A^^ ^-f<='fl, ^^7m ^4 Aiz^- 
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til<^l-*(via hole) Sfe/^ ^^^^V^ ^^<^l^i ^i-* ^ 

<14> c^i^ ^o]^ Hl<^>## ^^<^1^-1 *>^^ wB<a# ^ 

i^#s)7li-1- ojslt!: ^^<=H1 ^^fl^i s>-^ tifl^^ -^^1 ^^5)^ 

^fe ^:47> <a<H€ ^ ^cf. ^, tq-i^'V^ ^^<^1 ^^^i wfl^ 

<15> £ 1 lfl;^l £ 5^ ^2fl^ Cfti>A] ^^ofl o^^ yfl^ tg-^ o. 

<16> :£ 1^ ^2i^-^, ^£^1 7] ^(10) ^Hl ^]1^^ ^^f^(40)# ^A^^>J1, 

^llf-^ ^^§-(50)^ ^^^^cf. ^11^^ #Sf^(40)^ i£^f^(30) 

^711 ^cf. s>:^ £^#(30)^ wfl^<a ^ ^^^^(20)0)1 

^^^i 9X^. £^f^(30)^ «V£^1 7l:^(10)<^l 

E^^l^B] :^3i)- ^7l^ O.^ ^ Ojcf. 

^llf-^ ^^#(50) ^<^] ^]2^^ ^^^-(55)^ 42^A #S#(45) 

^Hl >^l2f^^ ^'?1#(55)^ ^^^tbcf. 
<17> £ 2» %^2:§>^, ^I2f^^ ^^^€^(55) ^Ml ;^ll^z^ p>i3(60). ^]^^, 
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1020010025573 ^^ 'U^l- 2001/8/9 

^fe ^^^^ £^#(30) ^<^1 ^]1^^ #^#(40) ^<HlAi ^ 

<18> £ 3^ ^S*>^. til<^>*(71)ol ^^^^ ^, n^]^^ :42%^t}r ^^§^(55) 

4 D>^a(65)7l- i^#s>^ ^11^^ n>^S(60)7> 

Hl^ ^o] w>^^^q.. 

<19> 3£ 4# %2:3^>^. ^]2^^ c>>;S(65)# T'V^^ia.S. ;Hl2^:?> 

(55) ^^s:>c^ tilo}.^(71)o]l E^^l(trench:75)# ^^^^b^-. o] 

» ^^^(55)^ sde^^^v^ ^z^- ^^u^^ #^#(45)^ 

^^^o.s ol^§>^ ^o] H>^^^>tq-. o]^]^ S^^l(75)» ^tb ^ 
wl<=>>*(71)c>l ^^^^ ^EfloljAi wlol.^(7i)oil o^^Af ^1-^ s.^ 

o] ^ll^z^- #S#(40)^l£ '^^^ t^l^jTfl ^cf. 

<20> >^V7ltb RC ^^^>7l ^^Al ;*lllf':?}- ^<g^(50) 

^ ^]2#^ €^#(55)* ^i^^l-, ^^7} S.^^ ^21^ ^^1- 

(SiOO^Ef ^:±i7> -B-^ k -B-^#(carbon doped low-k 

dielectric)^ ^^^^ ^-f<^l, ^H^^ #S^(40)-^S- ^l-g-s)^ ^e^^ 
(SiN) ^el^ ^5l-#(SiC)^ ole]^ ^-l-a-^l-^i)- %-^^}^] ^tb ^^w] 

^^<^1 Sl^flA), oln] i^#S)o^ ^11^^ ^^^(45) ^^o] s.:^ 4iS.5l<H 

^li^iz)- ^s^(45)-^s. :e.:££l<H $i'=H'=>> ^ £.^^^(30)^ s^^l m 

^^1(75)» ^tb ^^i'^l^i ^ ^c)-. 
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<2i> oi5i}- ^o] :£^^(3o), 0^1 ^cfl, s>-^ ^ej(Cu) «fl^<^l oje^ 
^e) Mfl^o] «].^] ^ci.^ >S-x^l^>7fl ^^^>^, S^^l(75)» ^ 

^Jt!" ^. ^12^2]- T3>>i3(65)S ol-g-^ jLSsll^l^E sfl^^ <>fl^ (ashing) ^ 
:^^(strip) ^-^S. ^iTl^l-Tfl ^cf. 2.*}:, wl<^>*(71) w>^-<^l ;^l2^z^- ^S.^ 
(71)ol ^-f oj* ^]7]^}c^ S.^%-(30)^ ^^(open)Al7l7ll ^cf. 

<>]^^ «fl^^ ^iJi #el-^">(plasma) <:>l-8-*»ll ^1^ , ^-^l 

Tfl ^afls]7]l ^r]., oifij. ^o] ^>«-o^ Hfl^o] ^^fls]^. £ 5<^1 wj-sq. 
^o] M^:^l(75) ^ Hl^>*(71)* ^S"^ £^#(80). <^l?ltfl. >S-:^ 

"fl. tifl^^el- *>-^ tifl^ 1:^ -^^1 

^wl^l ^^^^ ^^^1^1^ -^^ ^£^1 i^>^ -B-S^ ^ 

<23> ^ ^T^o] ol^ji;^> 7]^^ ^4^1^, ^^>^ 4^^^ «fl Hi 
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1020010025573 %^ <^^}: 2001/8/9 

>a-7l2l 7l#^ 4^11- ^^^sr>7l ^«}: ^ ^tg^l «a Cl-^o^ ^^11-* 

^A^^ t}:^ >^ol] ;*1114^Z^- ^^^^ ^^^t!-^^. ^71 ^11^ Z^- ^S.^ Aj-ofl 

^ll#^^ €^f^# ^^^*>^. ^71 ^ll#^ ^<Sf^ ^<^1 ;^l2^z^- ^^^tb 
4. ^1-71 ^12^^ ^<H] ;«fl2#^ ^71 

# ^z^- ^S-^o^S. ^7] >|]2#^ ^'^If', ^7] >Hl2^z]- ^sf^ ^ >^7l 

l^z^- ^o^ ^^^^tf. ^7l ;^l2^z]- 

Aiz^- ^^^^^ ^Vo^ .^1-71 Hjoftoll ol^s:]-^ >a-7l ;«]l2#:?l: ^^z)- 
s:>o^ ^71 til<i>#«Hl o^^sl^ Sxi^l* ^7l ^]7]^^. ^7] 

«1<^>*^ «l-^oil ^^1^>^ ^7] ^]7]^r^. ^7] Hlo>^ 

<^7lA^, >a-7l ^>:f- S^f- ^1-71 ^21^^ if-^V^^ O] 

^7l ;*fll#^ ^ ^]2%-^ ^9^%-^ ^^7> iE^^ ^e^^ 

^l-(SiOC)3l- ;^i-B-^#(low-k dielectric)^ ^ 9X^. 
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1020010025573 ^^ ^^>: 2001/8/9 

<28> ^7] HSQ(HydroSilisesQuioxane)f^:2l- «l-n-7l;^l SODCSpin On 

Dielectric)^^ JL^*><^ '^l^^^ ^ 9X^, 

<29> ^7] ^SL^-^ ^^^^}^ ^:^]^ 7^]2%-^ ^9^^ -^7] tild>*# 

^11 -f^ ^7] iLs.^^ ^-^^^>^ ^7] <^1^1 ^^}<^ ^7] 

^ S.^^] ^7] ^]2^7^ -^^^ 3L^:y.t^ ^Tfl i^s> 

oi^o^^ ^ o;^rf. o^7lA-^, >a-7l <^1^1 Eflse^-pfl^ oj-^.^ ^].o1^^a>o] 

:^(tetramethyl ammonium hydroxide) ^-§-^ ^^*>^ 

(resist developer)* ^l-S-*>^ ^z^-.^^ ^ ^4. ^7] o]]^] 

(tetramethyl ammonium hydroxide) S-^^Vfe efl^l^E ^^^b 

(resist developer)* ^l-g-s>^ ^z^-o.^ ^4. S^, ^7] 

^ ^Al<^1#^ <=^3l 7M ^BflS ^ ^-^H, ^ ^'^^ 

^Cf. ^ ^^Sl ^Alc^l^^ '^•a^^l'^l^i ^^^^ ^1^* 7}^ ^Hl7)l ^ 
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1020010025573 %^ "U^}- 2001/8/9 

^^ft ^^s. 5.^1^ -^^t!: -S-ih* ^nlW. ^'S f'*^! 4 

^ H^^S^l 7]%^ •^•<^1 Sit+ef^ 7l7fl£l^ ^g^ofl, >S-7l ^^^a >S- 

<33> ^ ^tgo:| ^aH]6)1A^^ i:fp>^ ol-§-*><^ <?!^ ^^^^ 

x^, *>-f- tifl^# #^^1 ^:&*>cH i^'^]-^ -g^^ ^<^1 

ufl-a S^f^^l ^^5]^ jEl^I-^^S «oM^>^ "J-ib^ ^l^lt3:i=l-. 

^ wfl^* ^ ^s.^, ^7]^ ^z^- #5-^^ £ 

iJlf^^ wl-n-7l;^l^ SODCnon organic family Spin On 
Dielectric)«>l viy^^^}^. h1-B-71;^1^ SODS- ^S.%^S. S.<^^^ 

<34> :£ 6 tfl^l £ 14^ ^ ^Al<^Hl ^^>^ wfl^ 

<35> £ 6^ ^S.^] 71^(100) ^<^] ^^^*(510, 550)^ ^^^*>^ 

<36> ^^-11^ O.^, tiV^^l 71:^(100) ^Hl ^ll^Z]- f^^^(410)^ ^^^t}jL, H 

^<H1 >lll#^ ^^a^CSlO)^ <>l«fl. ;^ll^^ ^^^(410)^ 

#(300) ^1-* mTfl ^cf. £^^-(300)^ s^>-^ ufl^'a ^ 
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^1 71:^(100)5] £^ ^g^-a ^£ 9X^. oleitb ^>-f- £^#(300)^ ^e]^ 
# -^^S. ol^^^ ^1-^ ^^f^(200)«fl ^«fl>H ^^€4. ^I&ltl: *]-^ 
(300)^ ^£^1 7] 100)011 §«ls|^ ^31- i;^> :e^^1>;E-1 ^;=^1- -^jq- ^ 
7l^o.^ ^wl€ ^ £^f^(300)^ ^'a^tb 

o. ^ ^^q-, «>^ai ^1-711 ^El#^ 

<37> ol&l^ ^>:^ ^£^^(300)^ ^lU^zl- ^^^(410)^ ^ll#^ ^ 

^§^(510) 3i|lEl^^*>^ 4^^^ ^zl- ^;^oiiA-l Aizi- <^1^^T^. nl- 

e^-^i. ^U^^ ^'^%-(510) <^1^^ #^ 

^^#(SiC) ^sl^ ^^l-(SiN) ^^S. #^#(410)^ ^^^tb^. 

<38> o]^]^ 41^^ #^#(410) ^'Hl ^U#^ ^"^^^(510)* ^^^tbcf. oje^^ 
^ll#^ ^^^^(510)^ wfl^^S ol-g-m ^'S^l^l^ ^ 

^ ^cf. ^ll#^ ^^#(510)^ cf'y^tb ^el^ ^2|-1-:^1 ^ 

^ 9X^^, RC -i-31- ^^^] ^7.}2] JL^ ^^M: 
^^^>7l ^tflAi -B-^#2i Cornell, ^-l-R-^^s ^o] 

Hl-^^l^Vi::!-. ;^llf^^ ^^f^(510)^. -^l* 1:^. ^^7> ^el^ 
(SiOC) ^^S. ^ ^1=1-. 

<39> ^-af-CSlO) ^<^1 '^12^21- #^^(450)^ ^^^*>^, ^ ^«^1 ^12# 

^ ^^^(550)^ ^^^tbi=l-. <^lsl^ :^]2^^ ^S.^U50)-& ^7]^ ^12#:^ ^Sl 
*(550)* 3^El^5^>^ ^^21 ^zl- ^zl- f^^^o.^ <^l^^cl-. 
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^2%^ ^^^^(550) -^^ <^1^^ % 

#(SiC) ^s}-#(SiN) -^-^S ^S^(450)# ^^^^t^-. 

<40> ole^tb ^I2<i=]z]- ^^^(450) -^Ml ^12^^ ^<a^(550)^ ^^^t!:T=f. 

A2%-^ ^^f^(550)^ ^<a#(510)2|- ^^^1 afl^o.^ oj-g-^ 

^-g-* ^ ^ $1^. <^l5lt!- A2%t}: ^<?!#(550)^ t\o^^ ^Sl 
^ ^^^n ^-^M-, RC ^sj- ^^>51 

, -e-^ k -B-^S-S. ^^^£1^ ^o] «>^2!^>t:^-. ;^ll^^ ^^If^CSlO)^ 

. <^ii- 1-^. ^4i7> ^e^^ >a:5i-#(sioc) ^^s. ^ ^cl-. 

<4i> IE 7^ £^#(300)<>11 ^1^1^ tilo|-^(710)^ ^^^sr>^ 711^ 

<42> ^^l^o.^, ^12#:?V ^«?!f^(550) ^^fl ^1l^4 ^>^3(610), <^l^i:fl, 

5Jfl^* ^^^tl: ^, ^ll^^ 1^1-^^(610)011 ^^^i ^12# 

^ ^^^^(550) ^zl-tlrcl-. '^isltb ^^^^ A]2%-^ ^<?lf^(550) ^1-^ 

^ A2^A ^S#(450) ^ ;^ll^^ ^^#(510)* ^1#*H ^, ^U^^ 

^S.f^(450)^ ^A Bl-^ ^S.^^. olsV ^o] <bizl- 

^S.^, ^>«. :£^^(3oo) >a-^l ^^sl^ til^l-^CyiO)* ^^^^1:4. 

<43> o]z]% tii<^>*(7io)* ^^^^v^ ^^^^ ^^^m n 
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^) ^1^2^ 7>^# 5L^^>^ wV-g- 7}^m <^]-%-^ Hl<5]-*(710)^ 
^^i^ 9X^. '=>M, ^-S- 7>>io11^ ^± 71-^(02), 7>>i(N2) SEW ^ 

<44> o]nfl^ e]--^ t£^^(300)^ ^11^^ ^^^(450)^ S.^%-(300)^ 

fi'S* i^#^l7l^l ^^tb ■T-^]7> ^^^M, ^^Slfe ^;^^o.^^E-1 

^Jl, ^ll<5=^z^- ^^^-(410)511- ^^^1-(510 , 550)2}-S] Aizi- ^^wl7> 

*1 fe^l ti] 01-^(710)* ^^^^>^ ^z]- ^^^ofl^-] ^li^z]- #JL#(410)<^1 

^S-S)^ Sl3)S>7l7> ol^i:^. «iHl ttj-e^-, ^^^-(410)0] x:]-± 

^^ ^11 ^( recess )€ ^ 9X^. 
<45> oj^o]]^ ^ll-i]^ T3>>^3(610)^ <^1^^ iSell^l^M 21)^^ ofl^ -^^S. 

<46> 3£ 8^ H]«5>^(710)^ ^fl-f^ i:£#(800)^ ^^j^>^ 71)2^=^0.^ 

<47> ^^1^ o.^, tiici>^(7io)^ ^1]^^ ^s.%-mo)^ ^12#^ ^-^^^CSSO) ^ 

'HI '=>]^^ ^S.%(800)^ ^^S] ^n^^ ^^^-(410)01 4i 

aslo] *]-:^ :£^f'(300)Sl S^o] «oM*]-^ 

'^leitb ^-^^(800)-^^^ ^''^^ 1-^* oj-g-^ ^-^M-, ^ ^^Ic^loil 
til^7l^l SODl- <^]-%-^}<^ ja.Jlf'CSOO)* ^^^t!:!^. <^1# 1-^, HSQCHydro 
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silisesquioxane)-^S. iiJ:#(800)* ^^^tt^. '^]^]^ HSQ#^ £i ^, riiSH 
Hfl«>lS(soft bake)*>^ ^o] H>^3|^>cf. d\]M. ^o] ^ tfli^ 200t: tfl^l 400r 

^ vi\]o]3. o]^o\] cflef 400 °C oj^o^ ^^ojlA-^ t}^ afl 

<^l3(hard bake)# ^7}S. ^S. $X^. 

o]B\^ :e.S#(800)* HSQsq- Hl-B-7l^l SODS ^^^*>^ ole]^ 

:e.3:f'(800)^ MflCetch back)*>^ ^^Hl^i ^:?> ^o^#^(510, 550)«^1 

<^1^€ SiX7> ^^s^fe «j-^l^>7l ^^A^olcf. :a.:^#(800)^ <^]^1 ^ 

oleitb i:i:#(800)-OS. ARCCAntiRefective Coating) #^34 -^-7] # 
ol-g-^ ^S. $X^^, ^le^tb ARC li^f^(800)^ ^^^^ ^-f ^s] 

71-^1 ^y^]7} ^^S^ ^^]7} $X^. <^1» ^o], m:%-o] y^^S] ^£.011 q- 

Slcf. o]^]^ ARCf^^ 7fl^s:>7] ARC## '^l^l «-^^>^ ^ 

^S. ^ 9X^B.S., c>]<^] ^«l|Ai SiOCS. oj^o^^ m<a#l:(510. 

550)0] ^Aj-^ ^ oicf ^s^uf, ^ ^vt^o^ ^Alo^lofl^-]^ :a.^f^(800)ol Hl-^7l 
SODS ol^o^^^^^ o]^^ ^Slf^(510, 550)^ «ol-^l^ ^ 
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<50> £ 9^ a.^^(800)^ al<^l-#(710) ^S. <H]^1 ^^}^ 7l]e^=^ o.^ 

<5i> ^^i^o.s, :e.j:^(800)^ ^^}'^ «1<5>#(710) xfls ^^^l^x^. o] 
:a.J:#(800)^ ^]2%-^ ^<?i#(550)^ s^^fl witfl 

(550) ^<^1 «cM*>7l ^«flAi, ;^12#^ ^^#(550)011 tflsfl -f^tb 

hJRDCNegative Resist Developer)^ ^]-g-^>^ ^^^S 

611^1 tifl^ ^ SZ^. <^H, NRD^ BflMel-Tiil^ «a-2.^ *>o1s.^A>ol = 

(tetramethyl ammonium hydroxide) ^-S-"^^ S.^^ ^ SX-^"^ , '^S. 
^ ^}o]B.^^}o]^^ ^-g-ofl iflofl J^T^i tHs^ 2wt% =7^ 

<52> olelt!: NRD <^l-g-t!: ^-^'Hl S^SflAl JB.Jlf'CSOO)^ «l<i>*(710) tfls. 

tb^m ^ '^M -^-31^^(800)21 ^]2%-Zt ^<a#(550) 

^ ^j-^ STa<H1 ^t^. ^1^1 :a.J:#(800)^ wijn^ <^ 

^tb ^ns. ^^m. ^ SJ^ 7>^ ^ SZi:!-. o]ei^> ofl^i ti^^ 

#(800)^ ^^1 (profile)^ S. 15<^1 ^sfl^i ^<y^ ^ oj^r^. 

.£ 15^ o]^]^ NRDl- c>l-g-sr>o^ i^f^(800).^S ^l-§-^ HSQ^^ <^1^1 ^-^tb 
» ^:^> Mi^l^(SEM) AV^olcf. s. 15<HlAi ^ o;i^ol , ofl^l «^ 

€ :a3:#(800)-2-S HSQ#^ ^^tb 7>^l7ll ^cf. o]^^ ^ 

^o^ Alz^- ^^^oii -B-sl*>7fl ^ 9X^. 
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<53> tb^, o]^]^ M.S.%^mo)S] o\]^] ^d\] HFl- 5L^s:>^ ^-g-^* ^l-g-^ ^ 

^4. 90^^ 1/500^S. HF 4^-g-^<^l HSQ^ ^^1^ cflef 470 A-^ 

S., ^^f^-i-(510, 550)S. 0]%-^ SiOCo] hF ^-g-^<^ 

€ *a=^ tfl^ 15A tfl^l 31A M-4\+4-. n^^l-^i. ^l^it!: HF ^-§-^^ 

-g-*><^i£ ^"^a^iCSlO, 550)<^1 ^^1-* «J-^l*>i^ o]^]^ ^S.%-mO)^ 

^1 ^f%^ ^ oit\, olnfl, HF ^-g-^<Hl HSQ^ ^z^- ^£7> ^7]^ «> 

^ T^ll-f mV^S-^, HSQ^ ^n^^^ HF ^^^^ 

sl^w]^ 1/500 ^'^] wf^^^V^-. 

<54> £. 10^ ;tll2^:?> ^S^f^(550) A2MA p>>ia:(650)# ^^^^^ 

<55> ^^12^ o.s.^ Wl6>-&(710)ol ^^^^ ^I2f^^ €^€^(550) ^T-<^1 ^12^21- 

3(650), ^l^cfl, 3£S.ell^l:iM sfl^^ ^]^]^ A2^A 4:i3(650)7> 

-tl^^ ^U^^ T^>^ia.(6io)7> i^#c:>^ ^#<H1 

A2%-^ ^<af^(550)^ «^l^l(edge) ^ ^Is]^ ^1^1 ^^^1 S 

^ A2%-:^ ^S3f^(550)^ -a^* ^12^1^ ^> 

^3(650)<H1 «1^>*(710)* 5L^srV:£^ ^rf. 

<56> 11^ A]2^A T^]-^3(650)<^1 >ll2#^ ^'Sf'CSSO)* ^ 

<57> ^^l^^S, A2^A ^\i^3.{emm v\^^3.S. A2%-^ ^^#(550) 

^A^\c^ W]<:.>^(710)<^1 ^^Sl^ (750)1- A]2%^ 
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#(550)^ 3flEl^5>^ ^z^- ^]2-^z^ #^#(450)* ^S.^o^S. o]^ 

^^1 «V^^^>T=^-. m^^l(750)» ^^^^ ti1<^>*(710)ol 

^^^^ ^S-^'^fl^i ^l^sl^m, ^J:f'(800)<^l ^tflA^ ;^li^z^- ^^#(400)<^1 
^-^S-S. ol&l^ ^z]- ^^oi] ;^ll^z]- ^&%U00)o] ^S.^^ 

^M-, :as#(800)ofl ^«flA^ :a:£5lJi ^li^^ #S.^(410)^ ole^^ 

<58> ^7]t!: S^^U750)» ^^^3r>^ -^^-^ "E-^i^ ^^^} 

^ cfl <^l-g-5]^ Aiz^- ^ 9X^. <^]W: CxFyHzCx. y, z 

^ ;^l<io^ 7].^^ 7>>i# ol-g-^ ^n^S. Wl 

<^>*(710)^ ^^^^ ^ $14. ^-i- 7>iofl^ A>^ 7>>.(02), 

7>>;(N2) a^/ ^ <>>^^ 7>>i(Ar) ^ ^t^. 

sfl^^ ofl^ ^ olofl rcj-s. ^o^S. ^]7]^ ^ ^t)., o] 

nfl, £^f^(300)^ ^^#(410) ^^§1 :a^E)^H ols] 

<60> £ 12^ ^^^>^ ti^f^(800)^ ^iTl^V^ ^;^]» 7Be^:^ o.^ ^-B^-^flt:^-. 

<6l> ^^fl^ o.^, ^^^>^ iJ:f^(800)-8- HFl- ^^srV^ <^l-g-^>^ ^^1 
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^T^. 1/500^^ sl^^ HF ^-g-^-^^ 902:^, iJ:f^(800)o.S. ^fl-g-S]^ HSQ# 
^ >iM^*>^, HSQ^^ 90^^ cfl5^= 470A ^£2] ^7^]7} ?^]7]^ ^ $X 

^. '=>M ^«fl, ^]^^ 1/500^3. HF ^-§-^<>ll tflSflAl ^-af-l- 

(510, 550)^ o]^^ siOC^ -S-^ltb 90^ cfle^ 15A vfl^] 31A ^S. 
a^ol4. <^le^t!: iisf^(800)* o]^^ HSQf^* ^I^Ss^V^ ^^<^1 ^^a^, 

^^f^l-(510, 550)S tilo>#(710) ^ M^^l (750)^1 ^^o] 

9X^. o]^^ 1/500-^S 5]^^ HF ^^^<^1 cfl^fl 

^i, ^11^2]- ^^#(410)^ <^11- ^ SiCf^^ ^7]^ 90^ ^91 tfl^ ISA 

^£^1 ^l7l^ o]^^ M.S.%-mO)-^ ^]7]^}^ ^^<^] ^U^^ 

^^#(410)^1 iiiS-Sl^ ^4:^^ ^ 9X^. 

<62> <^]^m 31^#(800)^ NRDi4 <^l-§-^>fe 

A|z]-o.^ ofl^] flfl^ ^ o;it:^., olnfl, NRD^ BflEe^-xfl^ oj-jg.^ ^].ol^^A> 

tflol] ^7]) cflBf 2wt% ^-B-€ ^ ^cf. <^le1t!: NRD -i-<^l 

a.^f^(800)^ ^1^71- 7}^% NRD7> :e.S#(800)-^LS o] 

^€ ^ HSQ» ''^S.^m ^]7]^ ^ SJcf^ AlA>§>^ JE 15<^1 ^l^m 

<63> :£ ti]<^>*(710) wj-Ei-oll ^^s>^ ^11^^ ^^f^(410) 

<64> ^^1^ tilo>^(710)^ w}^oil ^11^^ ^S^(410) -^^^ 
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^^H, ^>-¥- £^#(300)2^ S."^^ i^#t!:Cf. '^l&ltl- ^^^V^ ^ll^z^- ^ 

CxFyHzCx, y, zt: "S^^ TfllSl 7>i# if-«>^ «}-§- 7>>i# oj-g.^ ;g 

^ ^V^^m #5Lf'(410)# ^171§ ^ o^cf. olDfl, tiV-g. 7].^ 

'S:^ 7>>x(02), 7>i(N2) ^ 7>>z(Ar) -g-o] t:-] 

o]s]*]- i^#sj^ s:>«- £^#(300)^ MiS ^1(750) ^ »]<^}tr 

(710)# ^^^^1-^ ^z]- ^^^<H]A^ ^^^o] ^o^B-S., <y;^l o^^^ ^ 

£ 14^ a]o>^(710) ^ E^^](75o)§ ^flo.^ .^a. £:$i#(900)^ ^^^*> 

^^l^^S.. >«112#^ ^^^(550) iE^f^^ ^^^tl- ^, <^]^]^ S.^^ 

^ ^W^H wlo>^(7io) ^ E^^l(750)# ^fl-f^ £^^-(900)^ ^^^tb 

^isit!: £^^(900)^ cfoj:^ ^^^^ ^ $10.14^ 

it^H ^^^5)^ ^o] B>^3j^>cf. >^7ltl: ^^^^ oil^l «J]om. CMPCChemical 
Mechanical Polishing) 5|e]-^ 

^leltt -^o.^ 01^.0^x1^ £^f^(900)^ iE^f^(300)3|- 

^7l^o.s. o^^5]o^ Bll>JdA^^ ^V^] ^cf. oln)]^ :5>«. i;£|f^(300)^ 

>a-7]^ :^o] J^^o] oj:^^ ^EflS 71-^ 4- ^^^^ 

(900):J'1-^ <^^S.^ ^7]^<n <g^^ ol§ ^ o^cf. 
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^£^1 7]^ ^<^] JE^f- ^11^^ ^ 

^7] ^n^2^ ^s.^ ^oii ^iif^^ ^<=lf'^ ^^^^m ^^1; 

^li#^> ^<af^ ^Hl ;^12^^ ^^^^m ^^1; 

^7] :^]2^^ ^S.^ ^<H1 /«ll2f'^ ^^f-^ ^^^*>^ ^^1; 

^]2^^ ^ ^^7] ^11^^ ^<iif' ^^>^ o.^ ^A^^ ^7] ar>^ 

tii6>*^ ^^^s:>^ 
z^- i^^V^ ^^^^\^ ^^1; 

^12^^ ^«?!^ «l<i>*<Hl ^^5)^ ^^^s:>^ ^ 

^V7l w>ri.cH] ^^1^]-^ ^7] ^7]^}^ 
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^ "S^ tifl^ U-^. 
2) 

[^^^J- 31 

yvs^l 4i^>2i ufl-jd 

51 

^±7} ^e)^ ^sl-#(SiOC)^ ^^^s. «>£^1 dt^V^i 

wfl-Jd 1}-^. 
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6] 

^H^l «fl^ 
81 

^4i7l- 2.^^ ^e^^ ^:^l-(SiOC)<?l ^^i-^S. a>IE.^l ^>^>s^ 
Bfl^ 
91 

SODCSpin On Dielectric)^* i^*H ^1^^^ ^^^.^S. 
^i^l 4i^>^ wfl^ ^J-'S. 

101 

HSQ(HydroSilisesQuioxane)^^ ^^i-^S. 3r>^ ^JE^l ^>^>^ wfl 
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I^^l)- 111 

^ tiM IJ-'S. 

12] 

^111%H1 $X<^^^, ^^7] oil^l 

^l^l^M ^-a-^(resist developer)* ^l-g-^V^ ^z]-^^ ^«55l^ ^ 

* *]-^ iL;^>S] Ufl^a Hj-lg, 

[^^^j- 13] 

BflJESl-Dfll *l-<5l:^^A>olH.(tetramethyl ammonium hydroxide) ^-g- 

14] 

^lll^J-^] 9X<^^, ^7] ^1^1 
:£^1 4i>^>5l till^ 
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15] 

^>^i-^(resist developer)^ <^l-§-^>^ <5^z1-^S. ^^^1^ ^ 
# ^^^S. ^^^] ^^}^ 

16] 

bUSSI-i^I^ '^S.^ *>«^lJE.^A>olc(tetramethyl ammonium hydroxide) ^-§- 
^^i-^S. ^£^1 ^>^>^ «?!^ y^^. 

17] 

di^V^l «fl^ Hj-i^. 

18] 
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IS. 41 




is. 51 




I£ 61 
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is. 131 




is. 14] 



900 
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